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Abstract. The business artifact approach to modeling business processes and
web service orchestration is gaining wide attention because it enables a holistic
marriage of data and process, that in turn supports an intuitive, top-down view
of processes, rich flexibility, and verification in the presence of data. The Guard-
Stage-Milestone (GSM) variant of artifacts provides a declarative approach for
specifying artifact lifecycles (that is, possible sequencings of activities relevant to
an artifact), and provides the foundation for the recent OMG Case Management
Model and Notation (CMMN) standard. The ACSI Hub system, open-sourced in
2013 [4], uses the artifact-based approach to support service orchestration, and
the demo shows in particular how it works with GSM-based artifacts. The demo
shows several capabilities of the ACSI Hub system, including design of the ser-
vice orchestration schema, configuring of access rights for different participating
services, and execution of the overall orchestration as viewed by the participat-
ing services. As such, it demonstrates the feasibility and naturalness of using a
declarative artifact-based (or case-based) approach for managing flexible service
orchestration.

1 Introduction

The past few years have seen a dramatic upsurge of Software-as-a-Service (SaaS) ap-
plications that support business and other services. This highlights the importance of
developing intuitive, robust approaches to support service interoperation. Early ap-
proaches to service interperation, namely orchestration and choreography, focused pri-
marily on managing the integration of the processing aspects of multiple services. In
contrast, [10] proposes a data-centric approach to orchestration, in which the integrated
process is represented using business artifacts [14, 11]. These correspond to key con-
ceptual entities that are central to guiding the operations of a business (or collection
of collaborating businesses). A business artifact type is modeled using (a) an infor-
mation model, which is intended to hold (physically or logically) all business-relevant
data about entities of this type, and (b) a lifecycle model, which is intended to hold
the possible ways that an entity of this type might progress through the business. The
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demonstration presented here is based on the ACSI Hub system, which enables the cre-
ation of service orchestrations using business artifacts with finite state machine based
[14] or Guard-Stage-Milestone (GSM) lifecycles. [9, 6] In particular, the demonstration
shows (i) a GSM business artifact schema that is used to support collaboration between
four participating organizations, (ii) how access controls can be specified to permit the
organizations to access information and invoke operations, and (iii) how these enforce
information privacy and prevent unauthorized actions by the different parties.

The demonstration focuses on business artifacts with Guard-Stage-Milestone (GSM)
lifecyles, which [9, 6]. provide a declarative, modular approach to specify the operations
of a business. The GSM paradigm was extended by the ACSI project to incorporate
access controls and other functions needed to support the interoperation of multiple
services [12]. GSM is especially well-suited for supporting processes which include a
high degree of variability (e.g., by knowledge workers) and/or parallelism of activities.
Indeed, the GSM model was used as the basis for the recently released OMG Case
Management Model and Notation (CMMN) standard [2]. This suggests that a variation
of the ACSI Hub could be developed, in which CMMN rather than GSM is used.

Due to space limitations, this short paper describes the demo in high-level terms,
and with only one screen shot. A demo video available at [3].

Section 2 briefly highlights key aspects of the demo, including the the authorization
mechanism for access rights, and how execution of GSM artifacts is seen by different
participants that have differing access rights. Section 3 briefly discusses the maturity of
the ACSI Hub tool and its relevance to the BPM (and other) communities.

2 Demo Overview

The demo illustrates the GSM model and ACSI Hub system by showing a sequence
of processing steps based on a simplified business process that is performed collabora-
tively by four kinds of participating organization. More specifically, the OrderToCash
example used here focuses on a scenario in which a customer requests a generic product
that involves assembly of piece-parts. An order for the product is created by a customer
and submitted to a seller, which is responsible for collecting needed components from
several suppliers. Once all components are received by the seller, the product is fab-
ricated and then shipped to the customer by a carrier. The actual demo focuses on a
subset of the overall process, that illustrates how the rules-based aspect of GSM drives
the processing, and also the views that different organizations will see over time.

Guard-Stage-Milestone (GSM) model overview. We briefly overview the GSM model
in terms of the demo scenario. We assume that the reader has familiarity with the GSM
model, and provide only a brief overview here (see, e.g., [9]).

The OrderToCash schema in the ACSI Hub editor contains a single artifact called
“CustomerOrder”. Although there is only one artifact in the demo, in general the
ACSI Hub system can support multiple artifact types in one schema. (See [9] for a more
elaborate version of Order to Cash inovlving multiple artifact types.)

The first step of the demo is to show the information model of the CustomerOrder
artifact, as supported by the ACSI Hub editor. The information model holds all of the
business-relevant data that is read or written during the lifecycle of a customer order.
Both scalar and nested attributes are supported.



Fig. 1. The authorization editor

The demo next shows the lifecycle model of CustomerOrder. GSM lifecycles
are built using three kinds of components. First is milestones; these represent business-
relevant operational objectives. For example, milestone “Drafted” is achieved once the
order has been drafted by the customer, and milestone “submitted” is achieved once the
order has been successfully submitted into the supplier. Milestones are typically associ-
ated with the completion of stages, which correspond to one or several activities. Stages
can be nested to arbitrary depth. Atomic stages hold a single activity, which will corre-
spond to an external service invocation that could be either manual or automated. These
may read or write attributes from the information model. The third kind of component
is guard, which are rule-based conditions to decide when to open up stages. Rules are
also attached to determine when milestones can be achieved.

GSM lifecycles are basically structured Event-Condition-Action (ECA) rule sys-
tems. Each guard and each milestone has one or more sentries, that is, expressions based
on (incoming or internal) events and/or conditions written in the Object Constraint Lan-
guage (OCL). A single incoming event may lead to a chain of sentries being fired, with
one or more stages being opened or closed, and one or more external operations being
invoked.

Specifying Access Rights. The main feature of the ACSI Hub is to support differ-
entiation of information access and action invocation rights for the different kinds of
participants in a collaborative process. The third step of the demo is to show the screen
for editing access rights for the different kinds of participants. Figure 1 shows the autho-
rization editor. As illustrated on the left-hand side, the specification activity is currently
focused on the Customer role. Using the right-hand side of the screen, the administrator
can choose, what attributes of OrderToCash can be viewed by customers (essentially
a projection operation). More interestingly, the adminstrator can choose what and how



stages/milestones can be viewed by customers, and what sentries can be accessed/trig-
gered by them. The core operators here (see [12]) include completely hiding a stage,
exposing just a stage without its substages, or exposing the stage and its child stages.
Similarly, some sentries may be hidden from view, or may be shown but not available
for triggering. For example, a customer can see the status of “Processing”, “Preparing”,
and “Collecting”, but will not see what is happening inside “Collecting”. Customers
will have access only to attributes or stages/milestones that are related to the drafting
and submitting stages; all other attributes involved in processing stages are not avail-
able. Various consistency conditions are enforced by the authorization editor.

Execution. With all of the above specified, the four participant (type)s can now use the
ACSI hub engine to collaboratively execute instances of the OrderToCash schema. The
remainder of the demo involves illustrations of how one instance of OrderToCash will
execute, including what the different participant roles will see at various points in time.
These steps are shown using the ACSI Hub administrative console, a richly expressive
interface that allows manual step-by-step execution of business process instances. In
particular, the administrative console shows the current snapshot of a business artifact
instance from the perspective of each role. It also shows the set of event types that would
be eligible from a given type of participant for invoking a next step of operation.

3 Maturity and Significance

The ACSI Hub system, and the underyling Barcelona (GSM lifecycles) and Siena (finite
state machine based lifecycles) artifact engines, developed over the past several years,
are now available opensource [4]. The development of and research around the ACSI
Hub and Barcelona systems was supported in part by the 3-year EU-funded research
project on Artifact-Centric Service Interoperation (ACSI).

As part of that project, two in-depth, multi-year pilot investigations were performed
[15]. The Energy Distribution Management for Liquidation use case (“Energy use case”
for short), was focused on the Measurement Liquidation procedure that is used in the
Spanish Electric Network to calculate the fair remuneration that every agent of the net-
work should receive, as there are numerous companies participating in the energy gener-
ation, distribution and commercialization activities. The Flanders Research Information
Space Program (FRIS) use case is focused on an initiative of the Flanders Department
of Economy, Science and Innovation (EWI) that intends to offer fast access to research
information for all the stakeholders, and increase the efficiency and effectiveness of its
R&D policy. The use case focuses on the applied biomedical research (TBM) funding
programme related artifacts at EWIs funding agency IWT.

More broadly, the Barcelona and ACSI Hub systems have been used for many re-
search investigations, primarily in the areas of process mining, verification, founda-
tions, and systems (e.g., [13, 1, 6, 12]). Indeed, there have been over 130 publications
[16] stemming from the ACSI project, many of which rely directly on the Barcelona
and ACSI Hub prototypes, and all of which are inspired by this line of research. These
have been published primarily in the BPM, web services, AI, and database management
research communities.

This will be the first public demonstration of the ACSI Hub system. There have
been two demos of the underlying Barcelona engine, first at BPM 2011 ([8], and then



an improved version at ICSOC 2013 ([7]). An early version of Siena (supporting FSM
lifecycles) was demo’ed at ICSOC 2008 ([5]).
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